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Warning

At the time of the writing of this Book it was ldga make a
firearm for personal use, provided the individigahot
prohibited from doing so by Federal, State, or LLd@as.
Some States may have a prohibition on certain feator types
of firearms a person may own.

It is up to the builder of any type of Personal Bgearm to
know and follow such law as may apply to them @& th
Jurisdiction in which they live. If in doubt, | emarage you to
seek legal advice.

The Information presented here represents the laugel and
abilities of one man. Therefore, be advised thdahaethe
author nor his family assumes any responsibilitytii@ use or
misuse of information contained in this book.

This book contains information that requires slaifsl
knowledge of machine tools and their usage thatavoe of
danger to an untrained or unskilled person. Theealwe
information contained in this book is for inforn@tiand
education purposes only.

The author of this book is not a lawyer, therefamg references
made by the author too any law does not represgat hdvice.



For the sake of clearing up confusion on the houikeling of a Personal use
Firearm, | have included a page from the web dite@BATFE along with their
web address. As stated earlier at the time oftiteng of this book building a
Personal Use Firearm is legal. (Web page was szandylin 2006)

http://lwww.atf.treas.qgov/firearms/fag/fag2.htm#a7

(A6) Doesthe GCA control the sale of firearms parts? [Bacl

No, except that frames or receivers of firearms'@rearms” as defined in the law and
subject to the same controls as complete fireaBiencer parts are also firearms under
the GCA, as well as under the National Firearms(N€&tA). Certain machinegun parts,
such as conversion parts or kits, are also sutgdabie NFA.

The GCA generally prohibits the transfer and passesof large capacity ammunition
feeding devices manufactured after September 1B8}.18arge capacity ammunition
feeding devices" are those that can accept moreltbaounds of ammunition. [18 U. S.
C. 921( a)( 3), (24), and (31), 922( w), 27 CFR.118nd 178.40a]

(A7) Doesthe GCA prohibit anyone from making a handgun, shotgun or rifle?
[BacK

With certain exceptions a firearm may be made hgradicensee provided it is not for
sale and the maker is not prohibited from possgdsi@arms.

However, a person is prohibited from making a setoiatic assault weapon or
assembling a nonsporting semiautomatic rifle orspornting shotgun from

imported parts. In addition, the making of an NF#&drm requires a tax payment and
approval by ATF. An application to make a machimregill not be

approved unless documentation is submitted shotkiaigthe firearm is being made for a
federal or state agency. [18 U. S. C. 922( 0)({)),and 923, 27 CFR 178.39, 178.40,
178.41 and 179.105]

(B5) Arethere certain personswho cannot legally receive or possess firear ms and/or
ammunition? [BacK
Yes, a person who —

(1) Has been convicted in any court of, a crime puriEhby imprisonment for a term
exceeding 1 year;

(2) Is a fugitive from justice;

(3) Is an unlawful user of or addicted to any contibeibstance;



(4) Has been adjudicated as a mental defective ordms tommitted to a mental
institution;

(5) Is an alien illegally or unlawfully in the Unitedases or an alien admitted to the
United states under a nonimmigrant visa;

(6) Has been discharged from the Armed Forces undeonisable conditions;
(7) Having been a citizen of the United states, hasueced his or her 8 citizenship;

(8) Is subject to a court order that restrains theqgrefiiom harassing, stalking, or
threatening an intimate partner or child of sudhmate partner; or

(9) Has been convicted of a misdemeanor crime of dacnéstence cannot lawfully
receive, possess, ship, or transport a firearmer&gn who is under indictment or
information for a crime punishable by imprisonmfmta term exceeding 1 year cannot
lawfully receive a firearm. Such person may corgito lawfully possess firearms
obtained prior to the indictment or information8[Wl. S. C. 922( g) and (n), 27 CFR
178.32( a) and (b)]



Introduction

What started out as an
unpleasant trip to the funeral
home in the early 1990’s has
turned into an obsession.

It all started when family
members began to reminisce
about a family member that
had worked as a cowboy in a
western Rodeo show in the
early 1900's.

Like many family members
listening to the tales of long
lost relatives, | tried to pay
attention to every detail.

This receiver was built with the tools and techeisjdiscussed in this book

After | got home | had the opportunity to talk ty father about his grandfather
and the gun work that he had done. Perhaps thefasashating part of the
conversation came when my father began to dessoive of the gun work that
had been done by his grandfather. Drilling gunddarpy hand with bits that were
homemade, making gun parts that were first scrdrg¢d a piece of steel, then cut
out with a hacksaw and then shaped with a file.

Then the conversation exposed the revelation @mtdad to this book and my
interest in home gun building. My father began ésaibe some of the tools that
he remembered his grandfather had made and used&bgears before, single
and multiple point cutters that were used to catrgs in guns. To this day | don’t
think my father realized what those tools reallyay¢hey were broaches. My
father had described to me the broaching of admion receiver and the making
of a gun barrel by his grandfather without realizin It must be noted that my
father was just a child at the time and did notarathnd what he was seeing.
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Today we gun owners are lucky, we have modernrfineanade from modern
steels. Parts made by computer controlled machmasufacturing large
guantities of high quality interchangeable parts.

Lucky, well yes we have the benefit of modern steeld the quality of modern
manufacturing, but my father, grandfather and ggeamdfather could buy guns
through the mail, No background checks, No formflitout, nothing. To my way
of thinking that is Freedom, something that we aatson and people have lost.

In my opinion ever since the passage of the 1968 Gantrol Act, gun ownership
in this country has come with permission slip. Hooi&gling is not a way to
bypass the law but does allow an individual sommitéid protection against future
confiscation by building their own personal usedim. Under the current law a
person may build a firearm for personal use, bai firearm may NOT be sold nor
can a firearm be built for another person othen ting builder. The said firearm
may be transferred upon the death of the buildgragain not sold. There maybe
more to the current law, but that is my understagdi

After September 1, 2001 | began to hear about builder squads, grofipsople
that shared the cost of tooling and then builtrtbein AR15’s. The more that |
looked into homebuilding; | discovered web sited arwhole industry supplying
the home gunsmith and builder. | soon learnedrtizaty different types of
firearms were being made; AR15’s, 1911’'s, AK47iagke shots, and even 50
calibers.

Now if you are building a semi-auto rifle, pistol @ shot gun there are some rules
that must be followed on the amount of importedgtrat can be used. | won't
cover that here because we are not building a aetoi-or shot gun, therefore the
imported parts rule does not apply.

Now | am not a lawyer and | am not giving legal iady but a rifle must have a
barrel that is rifled and is at least 16 inchegldrsuggest you never use a barrel
less than 16.5 inches long. It's also my undedstanthat a rifle must be at least
26 inches in length overall. My suggestion is tckenaomething close to a full size
rifle or carbine and not try to test the law. Iferecarbines or what'’s called a scout
rifle, they’re around 38-40 inches in length.



Chapter One

Tools and Equipment

The biggest challenge to homebuilding firearmstiernovice, is the investment

in Machine Tooling and
other equipment that is
necessary to build
firearms. Naturally if you
wanted to build just one
firearm, the cost would be
prohibitive. However if
you are wanting to build
more than one firearm or
are wanting to repair,
maintain, or sporterize
firearms the cost factor
changes dramatically.
Let's say you're a person
that likes old guns and just
wants to make general
repairs or change barrels.

Above is a homemade action wrench used for MausgSpringfield
bolt action receivers. Such a wrench is necesshgnweplacing or
installing a Barrel on a rifle. It's also the aatiwrench used for the bolt
action that is discussed in this book.

On some old bolt actions, this alone can justity parchase of a lathe large
enough to handle barrel work. What about repaioiigigor obsolete firearms,
firearms old enough that parts are no longer abvig]dhis type of work can justify
the purchase of a Milling Machine.



Many homebuilders make the holding fixtures, bavre¢s, and action wrenches
that they need to work on their firearms. They g@sding gun barrels,
rethreading, installing choke tubes, making firmgs the list goes on and on.

One of the main objectives of this book is to emage and strengthen a second
amendment culture in this country. | strongly errege every reader to learn how
to maintain and repair your firearms, to the veegtlof your abilities. | realize that
the vast majority of people in this nation will me\kbe capable of making their own
personal use firearm, so it's up to those who odteep homebuilding alive.

To determine what you need to buy first dependwioat type of work you want to
do. Barrel work will require a lathe that is larggough to handle both the length
and diameter of the barrel. | know of many peop#t buy these little 7x10 or
7x12 lathes, but for legitimate barrel work tharstjtoo small. Another size of
lathe that is often bought are these little 9x2Bda made in China or Taiwan,
again they are closer to the length that is nebdéthck the slower speeds for
threading, they also come with very small chuckéow do not confuse these little
imported lathes with lathes like the South Bendtber older USA made lathes. A
9x30 South Bend or Sheldon lathe has the slowexdspeecessary for barrel work
and have a reputation of quality built over decadsvever for building the
Mauser type receiver in this book, it will requaéathe that can handle at least an
8 inch 4 jaw independent chuck to accommodate ¢hergric turning for the'
locking lug for the Mauser design.

There are many sizes and brands of lathes in thketyalace, 12x36, 13x40 and
16x40 will be some of the sizes that you will rumass in selecting a lathe. |
personally suggest you purchase a 13x40 lathesitgsis capable of handling a 10
inch, independent 4 jaw chuck. If you are a shombénese wholesale and freight
discount tool suppliers, it's possible to buy a3@xr 13x40 lathe for less than
$3000.00. Now if $3000.00 scares you, you can bigx36 lathe for $2000.00
that can still handle a minimum 8 inch, 4 jaw chugdkw there is the possibility
that someone makes a 10inch 4 jaw chucks for ad®lathe it may cost extra,

but it may save you $700-800 bucks, so shop around.

What about used lathes? Used lathes are justued, If you could find a good
used USA made lathe that is not worn out and camidssgood chucks and some
tooling like cutters or a taper attachment for hia¢f price of a new lathe then buy
it.



Just remember one thing, it's called electric powéere are a lot of lathes out
there that use 230 volt three phase power; thideavver come with the use of a
converter.

If you buy a lathe, mill or any power equipment chéhe warranty before you
make the purchase, some new tool warranties dallost the use of a three phase
converter,

There are new and used lathes out there that @2 volt power, most homes
have 220 volt single phase electric service. Néwwdw some are scratching their
heads wondering what I'm talking about, most hohmege 220 volt electric single
phase service, but there are some older homestith&iave the original 60 Amp
110 volt Rural Electric Service, if you live in ald home like that either buy only
110 volt equipment or upgrade your electrical sErvi

There is one curse to buying machine tools, thetéping your better half from
finding out about the cost of the little extrakdicutters and boring bars, if your
single your ok, if not, don’t worry you soon wileb(Just kidding) The bottom line
Is you will want some extra cutters and toolingdso’t spend all of your money at
one time.

The next big ticket item will be a milling maanhk. This is the one item where a
Mini Mill or Mill/Drill is suitable. If you have tle money buy a Knee Mill or larger
Bridgeport style mill, but a $500.00 Mini Mill cato the job. If you do go with the
Mini Mill, it is an absolute must that you buy otiat uses R8 tooling.

The mill used for the receiver built in this boska Mill/Drill. There are many
Mill/Drills on the market, buy one that uses R8ltiog and has at least an 8x28
table. There are some Mill/Drills on the markettthave direct powered heads, if
you buy one of these mills buy the one that hasneanmam of 1970 RPMs.

To build the receiver, we will use the Mill/Drilkaa surface grinder to make the
broaches needed to cut the raceways, so don’t foddPMs.

To grind the broaches we will need a 1 % inch aviadr R8 shank. We will also
need a white straight cup type grinding wheel
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1 ¥4 whitedjrig wheel that will be needed to grind the breacto size

You will need two 7/16 inch D style broaches, ofi8ch C style broach and one
% inch or 6mm C style broach. Broaches are expenbkpersonally don't like
imports, but if you need to save some money, tleealgpad and buy the import
broaches.

| have found the cheapest place to buy importdkanaches is from a machinery
and supply company in Mentor Ohio.

You are going to need some specialty pillar fitagse are long thin files with safe
or non- cutting edges. Files are a funny thinguenbought El-cheapo files and
high priced USA and Swiss made files and basethem@pplication and use there
Is very little difference.

When | first started grinding broaches | ground@abh to cut the arc of the
raceway, | soon found that | could get by with jaspecial cut file. The file that |
use is a 12 inch long half round file that is grdulown on both edges to the .4375
inch with of the raceway for a Mauser.

| used a 4 1/4 inch hand held grinder using regyiisading wheels, for metal. If
you don’t have a 4 ¥4 inch grinder get one, El-cloeaprks fine.



This is a picture of the
files that | used to
complete the receiver.

The bottom file is the 12
inch half round that |
ground down to .4375
inches to fit the Mauser
raceways. The next file
above it is the long thin
pillar file, with safe
edges. It's needed for
cleanup of the race ways.
Hint: If you buy a good
second cut file for the 12
inch half round file, the
flat edge can do the work
of the pillar file.

If you are buying drill bits for the first time, yacan buy an assortment of drill bits
and yes try to buy the best you can afford. Todoydur mauser receiver you will
need a %2 inch 6 inch long bit to drill the piloidédor the receiver, | then switched
to an 11/18°bit at least 6in long to open up the hole.

| mentioned earlier to buy the best bits you déord, you will need some 3mm
and 7/32° bits, don’t go cheap, these are used to cut thestor the receiver hold
down screws, sear and bolt stop holes.

After | drill and bore for the barrel end | rotdte receiver stock and drill the
opposite end, after drilling | ream the full lengththe receiver with a 45/64 HSS
reamer that is 9 inches long, straight spiral.

After reaming | hone with an 18mm flex type silicoarbide hone using
transmission fluid as the cutting fluid.



| use both boring bars and a special ground 1 @eciter bore to bore the barrel
end of the receiver and form the locking lug arethe receiver. | also use a 13/16
and 1 ¥4 counter bore, | use the 18/1¢unter bore to bore the bolt shroud relief
area, the 1 % counter bore is to form the rear doldn bolt tang.

Counter bores are end cutting only,
and are slightly oversize. | ground the
sides of a 1 inch counter bore slightly
so it would cut a little less than one
inch. | use this counter bore to cut the
barrel opening and form the locking
lug area at the same time. However if
your lathe has a sloppy tail stock or
your set up is not ridged, | suggest
you use a cobalt or carbide tipped
boring bar or you will have an oval
shaped hole.

The miscellaneous tools will be a 4x6 power medat 0 cut the receiver stock or
hack saw with a blade for metal, layout dye, s¢niuenches, and % x28 inch taps.

You're going to need end mills ¥2 and 3/8 inch, alor cobalt is a must.
Standard end mills could be HSS, but | am findimag tarbide or cobalt work best.
Standard length 3/8 and %2 inch can do most of them

To cut the magazine feed rails | use a 3/16 indfatt@nd mill with 3/8 shaft. To
cut the cartridge feed ramp you must have a lohg"7@nd mill.

Contours are cut with 3/8 and ¥z inch ball end millon’t skimp here and buy El-
cheapo’s.



Chapter Two

The Strength is in the Steel

| hope your still excited about homebuilding yowropersonal use firearm.

This chapter will be very short and simple, if ygaing to build a firearm you
must absolutely use the right steel for the appboaThere are many designs out
there, some good, some bad, and some down righblegibut every receiver must
be made with steel capable of handling the predsuttée cartridge it was
designed for or you will have a disaster.

| use one design in my home built bolt action fines, Mauser, why Mauser? it's a
design that is time tested for over a century. [@hge ring Mauser may be the
safest design ever built for a bolt action riflelars not because of thé*3ocking

lug.

The original Mausers were built at a time when mi@@arms still used black
powder as the cartridge propellant. To make nevaacdes in firearm and cartridge
designs, new developments in heat treating antigte@uction had to be made
first.

There is a lot a debate on the type of steel tsethke the Mauser receiver, the
best guess is a medium carbon steel similar to ¥0B0a little extra magnesium
thrown in to ease machining. The Mausers were th@chined from a forging and
case hardened. By modern standards a simple cedenivgy for a bolt action
receiver firing a cartridge that develops a chanmvessure of 49,000 cup would
never get past the corporate lawyers.

For my home built Mauser | used 4140 pre-hardetesl.s4140 is readily
available everywhere in the country, now that ddesean every supplier has it
setting on the shelf, but 4140 can be purchased $ugppliers though the mail,
over the internet, and at local machine shops.



If your going to buy it from a local machine shopka certain its 4140 Pre-hard
and not annealed or something else like 1018 aleld steel. | say this because |
went to a local supplier a big machine shop thainekd to have 4140 pre-hard in
stock. The guy went over to a big rack picked ygege and said here you go, |
asked do you have any Stress Proof, he went tsaiime spot on the rack picked
up a piece of steel and said, here you go.

There is no way in hell | would use that steel takena receiver, you must
absolutely know the type of steel you are usingmmeaking gun parts.

That’s why big suppliers that sell over the intémeout of catalogs may be the
safest place to buy steel in small quantities.

Now | know there are other types of steel thatddnd used to make a receiver,
fatigue proof and flextor. In a survivalist situatj Stress Proof could be used
provided you build your receiver for a lower pregscartridge, like 7mm Mauser
or 7.62x39. Car, truck, or tractor axles could ddsaised, but | would only
consider this in a desperate survivalist situation.

Any steel that you use you want to be certain alistutardness. The best way to
determine the hardness of steel is by using Hasdiessing equipment. If you had
heat treating equipment and the know how to usé®up, 4130, 4340 and 4350
could all be used.

| have read on the internet where some homebsikknd their receivers out to be
heat treated. Let me give you a word of warning,averyone knows the law on
home building firearms, not even the police.

When you complete a firearm even before its heatéd, by law it is a firearm.
Unless you are an FFL dealer, sending a firearoutyir the mail is a felony, plus
some states have laws about firearms needing sematbers or identification
marks. Under current federal law a homebuilt fire@oes not require a serial
number, but it is suggested that they are markdd twe makers name and town.

This is why | make my home built receivers out ©8@ pre-hard steel. In my

opinion it's strong enough to handle any standarttidge in the .473 head size.
This is the case head size of the 30-06, 308, 22250, 7 and 8mm Mauser.
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Every one has their own ideas about how strongeiver should be they go on to

the internet and read about some bench rest rifteaweceiver hardness of 35-45

on the Rockwell C scale and think their rifle sltbbk just as hard. Those types of
rifles are designed to be ridged for long shotsgisery high pressure rounds, up

to 65,000cup.

When Uncle Sam was upgrading from the Krag to tm@n§field, those rifles
were proofed at 70,000 capd from what | have read; Paul Mauser proofed his
receivers at 66,000 cup.

Different manufactures have slightly different ngis for their steel, 4140 pre-hard
on average has a tensile strengthl&0,000 psi and yield strength of 128,000 psi.

Some manufacturers list their steel by a hardness $rom 28-34 RCThis means
the steel is suitable for most applications thgtinee hardness in that given range.

There are actually formulas to determine what gfttenf steel should be used for
a given desigrbutsince | am using a proven design instead of makipgwn, |
look at the steels yield strength only.

Now | must admit looking at the yield strength cftael is an over simplification

for determining the type of steel used in a firedoot 4140 has a long history of
use in firearm manufacturing.
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Chapter Three

Recelver Design

| started my quest on homebuilding in 1998, haviagted almost eight years
before | even acted on the knowledge of broachiregaiver. | was certain that |
could broach the raceways of a bolt action receiweatrthe question was what
design to copy.

Being an admirer of the bolt action Mauser thasies was easy. In my opinion
Paul Mauser was a genius; his bolt action designdsted for over a century and
Is still being manufactured to this day.

When | started to duplicate the Mauser | realizesté¢ was one Mauser feature that
| could not duplicate, the inner locking ring. Irtk Paul Mauser added the ring to
his design just to aggravate other designers andrifbound state run arsenals that
might try to copy his design without a licensingesgment.

My version of the Mauser also has a slightly ddfe variation on the extraction
cam area of the receiver, but other than thavéiy similar. | do take a little

liberty with the Mauser design, | use a round pieicé140 pre-hard steel 1 %
inches in diameter 8 % inches long, because otlteisecoil lug is round bottomed
instead of flat. | believe the round bottom stiibpides sufficient area to act as a
recoil lug. If you want your version to have a flatoil lug, then use a larger piece
of steel.

Some homebuilders want to build from scratch, Igayor it, but for me, | prefer
the mauser design, because of the availabilityaofspand over the counter
accessories The fact that | can buy stocks, kaligiers and sears is enough for
me to stay with the mauser, | like it easy.

Now you don’t have to use strictly a Mauser boltrwihis design. For now I'm
using a Mauser bolt, but if the price of Mausertd&kep rising, I'm going to
switch to a 1903 Springfield bolt. One plus of 8@ringfield bolt is that you don’t
have to mill the third locking lug slot.
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Now | do not consider an internal eccentric cubéca problem, but the
Springfield bolt may be an option to those lookiogan alternative to the
eccentric cut. There is one draw back to the §fighd bolt, the bridge end must
be tall enough to accommodate the safety lug growethat’s not a problem
either.

If you are looking for a Mauser alternative witht ¢he third locking lug, try a bolt
from a small ring Mauser. | would for safety reasand the safety notch in the
receiver similar to the 95 Chilean. Another optoamuld be a bolt from a 700
Remington. So don't think you're married to a LaRjag Mauser bolt.

If you are going to build a bolt action receiveimgsa bolt other than a large ring
Mauser, first measure the width of the bolts logkungs, before you buy any
broaches. One reason | like the Mauser is thastdredard 7/16 inch D style
broaches can be used to cut the raceways.

Now don't get upset if you want to use a Sprindfieolt and find out that the
locking lugs measure .400 inches wide. A 10mm Dedtyoach measures .394-
.395 inches and can replace the 7/16 inch D ssgel for the Mauser, a little tight,
but this allows for some final fit and a little p#ing.

Now if you need a broach for a raceway that a spwading standard or metric
broach size is not available, find someone withréage grinder and have a ¥z inch
D style broach ground down to the size you need.

| like a lot of people would prefer to buy madehe USA, but unfortunately that
may not always be an option. Broaches can be barghivhere, the USA made
broaches may be the best ever made, but they pemgixe, if cash is short don’t
be afraid of the imports.

There are many wholesale and industrial supplytassies on the internet, so do a
web search and see what you can find. The cheplaest | have found for new
import broaches is from an industrial supplier ieritbr Ohio.

Some of these internet wholesale and industrigbleens only offer the more

common sizes of import broaches, but | promisethewve is a 7/16 inch import
broach available, because | own one.
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I am including hand drawings of the Mauser receilat | built. | believe all of the
dimensions are accurate, but check your measursrbefdre you start.

| like to make my receivers just a little oversimefinal finishing. | also cut my
barrel and receiver threads using a 1142 thread/inch USA made tap and die.

The real Mauser uses 12 threads/inch, but withriebshank diameter of 1.100
inches.

This means a standard Mauser barrel will not workiy home built receivers, but
you can build your receiver to accommodate a stahlauser barrel or any size
you want. So keep this in mind before you commé taarrel.

14
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Mauser Bolt Stop Hole

Drawing #3
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Full size Mauser bolt showing the distance betwiberfront locking lug contact
area and the third safety lug. Also note the dtdnom the locking lug to the
cocking piece, measurement taken when the baitascocked position with the
bolt handle down as if it were in a firing positjdhis measurement is needed for
proper sear placement.
Hint: safety lug does not contact receiver

Drawing #4
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This is the inside magaziemplate #1
This is the first template | use. | lay it centemedthe flat side of the receiver, starting
where the magazine and cartridge feed ramp mektham scribe around it.

Remember the inside edge of the trigger guard/magaets flush with the
End of the cartridge feed ramp. This profile wdsetafrom an actual receiver.

— ——

This is the outside mageazinofile template #2
This is the second template | use. | lay it centereer the scribed lines of template #1.
| then scribe around it. This allows me too cutitiegazine opening profile, pluseates
the magazine feed lips profile. | have tried totgetplates #1and #2 to be the actual
size of the templates that | used for the millimighe magazine feed lips. You should
check them for size against an actual Receiverégfmceeding to cut your magazine
opening.
Hint: Print out and paste to a thin piece of metadn cut on the line to size

—
!

This is the magazine inside magazine feed lip agngauge that | use to check the profile of the
feed lips. Notice the slight half hour glass shaear the barrel end of the gauge, without this
hour glass shape the cartridge will not feed prgper

Hint: There must not be any sharp edges to snaggaittedge, if the cartridge will not pass
through the hour glass shape, try polishing bejorebegin to enlarge the opening
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Chapter Four

Grinding the Broaches

The broach on the left is a full size
7/16 inch D style broach shown for
reference purposes only.

The broach in the middle is a 7/16
inch D style broach ground down
to complete final sizing for the
receiver raceways.

The broach on the right is a 7/16
inch Broach that has been ground
down and is the second broach
used in the step broaching
technique used to create the
receiver made in this book

Some people may be wondering why we are grindinvgndstandard keyway
broaches and not buying broaches already madeifng raceways for a bolt
action receiver, the reason is simple, cost.

Broaches used by commercial firearm manufactursed to broach bolt action
receivers also require a very large hydraulic bnoagrmachine rated at several
tons and | might add weighs several tons. Suchpeagnt is beyond the reach of
the homebuilder, even finding a place to put suntaahine would overwhelm
most home shops.

To broach my Mauser receiver | used one 3/8thgp€ push broach, two 7/16ths
D style push broaches and either one %4 inch or @atyle push type broach for
the bolt guide slot. | personally used the ¥ inababh it works just fine, although
| do have a 6mm broach on hand.
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We will also need to make a round bushing .700esah diameter, 8 inches long,
with a 3/8ths slot milled full length to accommaoel#ite 3/8ths and %4 inch C style
broaches. The sleeve once milled will be very #tithe bottom, about .120 inches
in thickness.

The bottom of this slot will be flat leaving therners at the bottom only about
.060ths of an inch thick. | used a piece of % idah rod to make my sleeve,
| suggest you either use drill rod, stress proof40 pre-hard to make your
sleeve, there is a lot of stress on this thirelisleeve and it's got to be strong.

| had used my sleeve several times, before | theKirst picture, so it's a little
beat up, but | expect to finish several more rezsibefore | make another. If you
screw up don’t worry, just make another. A piec&ahch drill rod is not that
expensive.

Every broach used will have to be ground down @radl in some way. | thought
about having my broaches ground by someone withface grinder, but | was
unsure about the final dimensions, plus | didn'ttm@ have to answer the stupid
guestions from the guys at the machine shop, ameaup with a way to grind the
broaches on a Mill/Drill or its equivalent. | sugg¢hat if you own or have access
to a surface grinder, that you grind your broackigis it. It will be faster and you
will have a greater chance of success.

| feel the need to pause and make a comment. Moyewe you deal with will
know or understand the laws about homebuildingcberage you to use common
sense. What is legal today may be illegal tomoytterefore | suggest that you
DO NOT advertise your homebuilding hobby, unless segally know to whom

you are talking and dealing with, don’t become Ipaiit.
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To grind my broaches, | used a 1 ¥ inch arbor a#thiR8 shank. To the arbor |
attached a 5"x1 ¥2"x1 ¥4” straight cup type grindwlgeel, white in color, fine grit.
| mounted the arbor, with wheel onto the mill/drill

On the milling table | mounted a 5 inch milling djyasmooth jawed vise. | then
placed one of the 7/16 inch “D” style broachedhia Yise; with the cutting side
down, making certain that the ridge next to thétéeuches the top of the vise
jaws. You can protect the teeth if you wish witlctiape or thin strips of copper.

The height of a new 7/16 inch “D” style broach meas .850inches in the front
and .910inches at the back. | took the measurenagtiie very ends. The cutting
area is 7/16 inches wide and the width of the lmadiase is 9/16 inches. Both the
USA and import “D” style broaches that | own halkede same measurements.

| hold the broach in a vise so that | can setbtek of the broach level. The
difference in the height of a broach is made wihent¢éeth are ground and not by
grinding the back. If you set a broach cuttinghieswn flat on a milling or
grinding table and then ground the back of the ddrdavel, you would end up with
a broach that would not cut.

Both of the 7/16 inch broaches must have a total40 of an inch removed from
the back. When you are finished grinding the b#uok broaches will measure .710
inches on the front and .770 inches on the backeM began grinding | made
very shallow passes, no more than .002 per pass.
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Now | know the broach is not supported on the ehdsickly learned that | could
make two or three passes and stop, let the brasamaturally and not have a
problem with warping.

Originally | tried holding the broach on the endsl aising wet paper towels and
heat control paste and found that | could stillpvidre broach. | know this is
unorthodox, letting it hang out there, but it wgrksu just have to go slow.

| found that | could make between two and four pasgo piddle around for 5
minutes come back and repeat the process andéelfigou want to grind your
own set of broaches using this method, be preparsdend a whole weekend.

After | ground the height of the broach, | then éved the cup grinding wheel to
grind the sides. A new 7/16ths “D” style broach hasverall width of 9/16ths of
an inch. The back of one of the 7/16ths broachgsoignd to an overall width of

3/8ths of an inch and the other is ground to amalveridth of 7/16ths of an inch.

On the broach that will become .375 inches afterdgng, | ground .0940
thousands of an inch off each side, the other brbgcound .0640 thousands of an
inch off each side.

The picture on the right shows the comparison betwbe broaches. When |
originally ground the broaches, for added strenigigft about .050ths of an inch of
the original 9/16 inch width protrude from the brbas, below the area | had
ground. Later, | found that the broach which cu@3of an inch wide at the back
can not have these protrusions; it must insteagtdwend to an overall width of
7/16"™ of an inch.
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| found that these protrusions kept the broachnfnoaking the maximum depth of
cut that | needed to complete the raceway.

The 3/8 inch “C” type broach needs to have "dfnoved from its back to allow
it to set in the sleeve and pass through the Hdleeareceiver. | did this on a 4x36
belt sander fitted with a blue silicon carbide patt aluminum oxide or red belt
would not cut the tool steel of the broach.

Both the 3/8nch and % inch “C” type broaches will need theasguedge part of
the nose, slightly rounded to traverse the rourld abthe receiver. | rounded the
edges of both broaches with a 4 %2 inch hand hétdigr, after placing them in a
vise.

When | originally started grinding broaches | grdunbroach that allowed me to
cut the arc of the diameter of the bolt lugs. Irsoealized that this was a waste of
money, because | still had to fit the bolt to taeaways using a special ground file.

The file that | used was a 12 inch long half ro@irethat | ground down freehand
with my hand grinder. | would occasionally stop dheny progress with a straight
edge, correct any high spots and then continue.

| cut from both sides on the file until | had a&fit/18" of an inch wide and
12inches long. Surprisingly this went very welketiile | used was a high quality
USA made file and it never lost its hardness.

| only stopped a couple of times to let it coolr Bome reason the grinding wheels

| used didn’t make the thing hot. I'm now considgrusing the hand grinder to
rough out my next broach.
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This is a picture of both the 3/8 inch and ¥hibcoaches, the long thin sleeve is the sleeve |
made from drill rod for the “C” type broaches td the bolt guide slot (1/4 inch broach) and
start the raceways.
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Chapter Five

Starting the Receiver

| start thereceiver by cutting a

piece of 4140 pre-hard 1 % inches in
diameter and slightly over 8 % inches
long. | center the blank stock in a 4 jaw
independent chuck in the lathe for
boring. | begin by drilling a pilot hole

in the center of the blank stock. | then
drill a %2 inch hole at least 4 %2 inches
long, using cutting oil. One thing that

| need to mention is that 4140 pre-hard is veryisteel, | use HSS USA
made drill bits. If you crowd the drill bit whileoy are drilling you can
easily break or dull the bit. You must use steagggure and plenty of
cutting oil. If you linger as you feed the bit yoan actually work harden the
already hardened 4140, if that happens you mayhe @ith that piece of
metal unless you use a carbide bit or carbide tifguoeing bar.

After | drill the %2 inch hole, | switch to an 11/iréch drill bit and repeat
drilling the same 4 % inch hole. | then face o# tkceiver, so that | have a
clean and trued edge. This is why | make the b&ogk slightly longer than
8 % inches long, before mounting in the chuck, ¢last’t shorten the
receiver blank to less than 8 % inches long.

The next step is boring for the barrel shank. laispecial ground 1”inch
counter bore to form both the barrel shank and fimensquare face that will
be the receivers locking lugs. | suggest that yseiaarbide tipped boring
bar to do this operation. The easy way to set énbeide tipped boring bar is
to use the trued face of the receiver blank asuge@d bore this hole 1.350
inches deep. | use a dial gauge set on the ladiistotk. You can also use a
dial gauge set on the lathe bed.
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This picture shows not only the front locking lugst the broached
raceways. Notice how the locking lug is really jagthoulder in the barrel
end of the receiver blank. It's absolutely necgssaget the front locking
lug square to the barrel opening.

The depth of the bore must be 1.350 inches long fdauser. The
diameter of the bore will depend on the diametahefbarrel

shank. If you want to use a standard Mauser bdo@lot exceed linch
for the barrel bore.

You should now have an 11/16 inch hole half wagtlgh the receiver
blank, with a .980-1.00 inch diameter hole, 1.3%hes long in what will
now be the barrel end of the receiver blank.

Next | loosen the chuck slightly and remove theeneer blank from the
chuck. | then turn the receiver blank 180 degreetthen reinsert the blank
into the lathe chuck. | then center the receivanblin the chuck and drill a
pilot hole. | then take my ¥z inch, 6 inch long dit and drill a hole the
remaining distance through the receiver stock uglagty of cutting oil.
Next | enlarge the hole with my 11/16 inch, 6 inahg drill bit.

Now | change to a 13/16 inch counter bore or 8itllUsing a dial gauge
mounted on the tail stock, | then bore a hole 2i8¢kes deep into the
bridge end of the receiver blank. This cut formes dénc needed to
accommodate the raised area on the rear of a Mhaokeand clearance for
the bolt shroud.
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Now don't forget this step, it can be done laterwili have to be done with
a boring bar. The 2.375 inch distance is for tHeléagth large ring Mauser.
If you are using a bolt other than a Mauser oroaiitging a receiver for an

intermediate Mauser bolt, you must change thisacaordingly.

Leaving the receiver blank in the chuck | now ifistad5/64" reamer in the
tailstock chuck and ream the receiver blank to acnodate the bolt
diameter. Make sure you use plenty of oil here@mdt let the metal chips
bind the reamer. | ream from the bridge end interaily, most tail stocks
have a small amount of wear causing a slight tap#re start of the hole.
Since Mauser receivers have this slight taper,egesate it using this
method.

| now hone the newly reamed hole using an 18mmendiit silicon carbide
flex hone. Use plenty of honing oil (transmissitnd) and do not over hone
you are looking for a maximum diameter of no mdwant.705 inches. | have
seen Mauser bolt bores as large as .707 inchefobiitgo that far we want
a tighter bore for accuracy.

This is the 45/64 HSS reamer | use for reaming the receiver blank to
accommodate the bolt.
The counter bore in the picture is a 1 inch coubtee that | ground
down slightly undersize (.980) to bore the breauth & the receiver and
form the square shoulder that becomes the recleigking lugs.
The lower tool is a center finder that | use in I step of finishing the
receiver blank to find top dead center.
The counter bore is an interchangeable pilot style.

28



This is the secret to broaching a receiver in thrdénshop. The gullets of a
standard broach will not handle the amount of ni#teeeded to cut the
raceways of a receiver, but by changing the digtdine broach must travel,
the impossible, becomes possible.

| start by mounting a 5 inch milling quality visa the table of the milling
machine making certain the vise jaws are paralléheé cutter. | then place
the receiver blank in the vise and secure.

Next | find absolute top dead center using a cdimder. | then begin
milling a slot 2.100 inches long, using a long /b6 an inch wide center
cutting end mill.

This is the first step in forming the tang endlad teceiver; | will mill the
tang to its proper length of 2.168 inches in arlatep. This new flat area
will also be used as an indexing area for futuyeu#, so make sure you are
milling at top dead center of the receiver blank.
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Hint you may want to start using a shorter 7/1éioarbide end mill to start
the slot milling. After you complete the top of thlet you can then switch to
the longer end mill.

Do not try to cut the slot in one pass, unlesslyae the equipment to do
SO.

If you are going to use a bolt other than a largg Mauser, you must
change the length of the slot to accommodate thie bo

If you want to duplicate a 700 Remington bolt actreceiver, | suggest you
eliminate the slotting of the receiver all together

The Remington receiver has a taper at the briddeo&the receiver that
gives it, its unique profile.

| suggest that you bore the bolt sleeve end ofdgbeiver with a 1 inch
counter bore to the proper depth to accommodatwitité of the bolts
shroud. This should give you plenty of room for bBieach to cut the
raceways.

The only thing that will change is the height of gleeve, it will set lower in
the receiver. After broaching you can mill the Regton tang to profile.
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Chapter Six

Broaching the Receiver

| expect this chapter to be read more than anytehapmy book. | have
been a visitor to many gun smithing and gun bugdireb sites since 1998.

When the discussion was about building a bolt aatezeiver and the
difficulty involved, the problem was always the ea@ys. It's my sincere
hope that this chapter answers a lot questionsémy people in the
homebuilding community.

Let’s get started!

You will need a 20 ton shop press and an old 3lgdlae chuck. The shop
press needs to be a good one, the cheap Chinesepraay work, but only
if they are ridged. The old 3 jaw lathe chuck mheste center hole large
enough to allow the receiver blank to set flatloa ppress plates.

You will also need those two 7/16ths broaches hadt8ths broach that we
ground down in the previous chapter, along with thin sleeve. | also cut 4
shims .020 of an inch thick. | cut mine from a gied 29gauge sheet metal.

Set the chuck in the press and insert the recblaek barrel end first into
the chuck with the slot opening facing toward tperator.

Now we are going to do something unconventionaké aké pushing a
square broach down a round hole. In this caseotinedrhole is .705-.707
inches in diameter. What we want to do is remosmall amount of metal
to help the nose of the broach travel down theivecédlank.

To do this | insert the 3/8 inch broach onto thietad the receiver blank
WITHOUT the sleeve, aligning it with the slot.
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Yes you read correctly. Now make certain that tteabh is aligned with the
slot as seen in the next picture. Now press thadbradown and through the
receiver blank.

What you have done is cut two small grooves ddverfull length of the
receiver blank. The broach should have presselg tasy down the hole, if
it binds or stick’s go back to the grinding the dcb chapter and follow the
instructions for removing approximately .0%&f an inch off of the back of
the broach.

If the broach was burred polish it on the 4x36 batider with the silicon
carbide belt.

Now reinsert the broach 180 degrees in the recéiagk, align the broach
as before and press it down through the receiakbIThe broach should
practically fall through the hole leaving two smsdratches the full length of
the receiver blank. These two lines are still neagsfor clearance so don't
over look this step.
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Now when you push the broach through the recetusrgoing to require
that you use a fixture or an adapter to makertssition through the
receiver, DO NOT stick some damned little piecesahp metal on top of
the broach and continue, this is very dangerous canld become a lethal
projectile.

If you find it difficult to press the broach thrdughe receiver once it
becomes flush with the top, then | suggest you naakelding fixture. The
fixture that | made fitted over the push rod of finess.

| took a piece of round metal stock about 3 indbag, that was larger than
the push rod. | then bored a hole half way througien flipped it over and
drilled and tapped in the center for a 3/8 incldgra bolt.

What | now have is a piece of round stock witlokethalf way through it
and a 3/8 inch threaded hole in the center of dfid bottom. Next | drilled
and tapped a hole in the middle of the top (bohedf)for a set screw. This
screw will be used to attach the fixture to thespre

After attaching fixture to the press, | now scr@wshort grade 8 bolt with the
hex head cut off into the fixture and push the bho@down until it becomes
flush with the top of the receiver.

| then continue by screwing longer bolts into filkeure until | push the
broach through.

The fixture that | described works for me on mysstd strongly suggest
that you come up with a safe way to push the bréacugh the receiver
before you begin broaching.

Normally A push type keyway broach is used foryankhort distance and
Is designed to pass through the object being bexhbkfore it becomes
flush.

We are pushing these broaches at their maximurmguapacity and it will
require a special fixture to assist in driving breaches through the
receiver.
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| am now ready to begin broaching the raceway efréteiver. | place the
thin sleeve in the receiver blank. | center thé sfdhe sleeve with the slot
in the receiver. It's very important that you get sleeve centered in the
receiver, remember the slot in the sleeve is 3Bers wide and the slot in
the receiver is 7/16 inches wide.

| insert the broach with no shims into the sleané press it through the
receiver. To help the broach pass through the sldesmear a small amount
of white grease on the back of the broach.

| now reinsert the 3f@ch broach into the sleeve but this time with20.0
thousands shims. Again | press the broach thrduglnetceiver. | repeat this
process adding .020 of an inch shims with each fdagse broach just cuts
a clean groove through the receiver. The last wétbsthe broach should
stop cutting just before it begins to cut into #nea bored for the barrel.
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| like to bore the hole for my barrel opening ardu990 inches in diameter.
This allows me to use the diameter of the bore gauge to determine
where | should stop broaching.

You should now have one groove 3/8 inches widduhéength of the
receiver. | now insert the 7/16 inbloach with the back that | ground to 3/8
of an inch into the slot in the receiver.

The slot in the receiver will now act as the sleivguide the broach
through the receiver cutting a pararallel grooveatly opposite the first
groove. Once you have made the first pass witf7thé inchbroach you
will need to add shims, .020 thousands of an ihatki one at a time just
like you did with the 3/8 inchroach.

Now at this point you should have a receiver blaatk one 3/8nch, and

one 7/16 inch groove cut parallel to each othee iiéxt step is to widen the
3/8" of an inch groove to 7/1@ an inch, using the other 7/16 iratoach

that has the back ground to 74f@an inch. | follow the exact steps as before
using the 7/16 inch groove as a guide, adding shiitiseach pass until the
maximum depth of cut is made.

| now add one more unconventional wrinkle to th&.ms | stated earlier |
had originally ground a broach to cut the arc efdrameter of the bolt lugs.
| believe this is a waste of a good broach, bechatmend that | still had to
do some file work for the bolt lugs to properly. fit

What | do next is to save time filing. | want torreve material from the
center of the raceway groove that was only cut @i#i16 inclbroach. |
insert the sleeve into the receiver along withdf&inchbroach. To this |
add the maximum amount of shims needed for then8fdbroach to cut too
its maximum depth.

| then press the broach down and through the recéivhen | am done |

will have a receiver blank with two parallel grosv&/16' of an inch wide
full length of the receiver.
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At this point your receiver blank should look likee picture above. Now |
know what you are thinking | leave the receiveermays square. The
answer is NO | do not, when | am finished the rasgswill have an arch
very close to an actual Mauser receiver.

The first time | tried broaching a receiver, | tigbti1 was going to break the
broach. That's when | realized | needed to make#sses through the
receiver without the sleeve, plus grind the leadidges of the broach for
clearance.

| am confident that if you make the sleeve propexhd grind the broaches
properly that you will be able to broach your owaitlaction receiver.

Some might be wondering how many receivers thedmesawill cut. |
believe that my set of broaches will probably cbHS® receivers. | was very
careful when | ground my broaches, making sureltdat not get them to
hot and change their hardness. | believe thatufdmthe same your
broaches will last for many, many receivers.
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Chapter Seven

Let the Milling Begin!

To start milling the magazine opening | place teeiver blank on the
milling table. I then place a level on the reamgtamd bring the receiver
blank tang to a level position and then securedheiver to the milling table
using standard holding fixtures.

For this to work the
i cut for the receiver
tang must be
straight.

Notice the scribe
marks on the
receiver; those are
used as reference
lines for milling.

They were made
after the receiver

| was painted in lay
out dye on the lathe
using the point of a
cutting tool.

The power to the
lathe was turned off
and the lathe rolled

| like to paint the receiver blank with blue layalyte and using the
measurements from drawing #1 mark the front riegr ring, magazine
opening and the rear area of the receiver justrbdfe tang.
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| may have jumped ahead just a bit. You will netikat one side of the
receiver has been removed, thus forming the talikp to cut this piece off
using a band saw. It can be done on the mill dn wihacksaw.

| begin milling out the magazine opening using batoor carbide 3/8 or

% inch end mill. Do not over cut; start in the @raf the receiver. The left
raceway has both the thumb cut and a raised aatadimes up to the edge
of the bolt.

The way that | determine this cut is by looking aowore of the receiver.
The raised area is equal with the top of the rageWae right opening stops
approximately .030 of an inch above the bottormhefraceway.

Once | open the magazine opening with preferredrn@® center cutting end
mill, | switch to a %2 inch cobalt Ball type end hd cut the profile at the
edges of the magazine opening. (Look at the pirture

pE

rds. | have found that when it
comes to making some of the cuts on the Mauseivescehis old saying holds true.
Study the picture, before you make your cuts
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While the receiver is still mounted on the tabiedke the thumb slot cut
with the same %z inch Ball end mill that | used wb the profile of the
magazine opening

| start cutting the bottom of the thumb notch &t binidge end of the
magazine opening and cut forward, toward the bandlfor a total length
of .700 of an inch. | then raise the Ball end mbbut .108 of an inch and
continue cutting upward until I lengthen the thushdit to an overall length
of 1.125 inches measured at the very top of thenthaout.

The bottom of the magazine thumb slot starts atlfi3@t-.050 inches above
the top of the lower left raceway. After cuttifgetthumb slot | side mill a
notch .325 inch long at top dead center for thegihg clip. Use plenty of
cutting oil and go slow.

If you don'’t get the profile of the thumb slot jugyht you can finish with a
file. My first receiver thumb slot looked ugly, bsgveral receivers later |
could cut the slot free hand with the mill. So darét discouraged if
everything doesn’t come out perfect the first tifaed out what works for
you at your skill level and go for it.
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The next step is done by hand. | take the receffexf the mill and place it
in a vise. | take the half round file that | had dawn earlier to a width of

433 inches and file the square ends of the racewag slight arc that will
allow the bolt without an extractor to enter inte receiver.

Now don't over file, the amount that needs tod@maved is very little. The
round side of the 12 inch half round file closelgtohes the arc of the bolt
locking lugs.

| have been asked why | mill the thumb slot in regeaivers. | do it for two
reasons first | like the thumb slot and secondmaoves a lot a material from
the left raceway and makes filing the racewayeasier.

| next insert the bolt into the receiver. The walt enter the receiver up to
the bolts guide rib. | mark the guide rib with ailse. | then use these marks
as a guide to broach the slot for the raised hotteyrib.

PP i giesr . .

> 4 ,,"7 £ = B &

| placed the receiver on the milling table to téke picture.
Do your filing with the receiver held in a vise. @memove the
amount of material necessary for the bolt lugsieethe receiver
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You may find that the bolt has trouble enterin@ itite receiver; you may
need to remove some extra material from the riglet sf the receiver
raceway.

When | was making my receiver | found it hard te the short lip on the
right side of the receiver. The right side raceweayider on a Mauser style
receiver because of the width needed for extradéarance.

You can put the receiver back on the milling tedotel remove a slight
amount of metal with an end mill from the magazpening. On my
receiver | removed .045 inches from the openings €ht down
dramatically on filing.

What ever you do keep the end mill off of the #a¢a of the raceway.

| now take the receiver and place it back into3haw chuck on the 20 ton
press. | insert the sleeve and the Y4 inch “C” tyymach in the bridge end of
the receiver, aligning it with my marks
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The bolt guide slot is broached very similar tatiogtthe 3/8 inch slot, the
only difference is that you can not push the braatthe way through. You
must stop the broach before it gets into the frong, if it gets in the front
ring it can damage the locking lug area, so befghre

Once you reach the maximum length that you candm;,ogu will have to
press the broach backwards out of the receivendadry to drive the
broach out with a hammer and punch, it may damiagéioach. The bolt
guide rib is not that tall so depending on the exackness of your shims it
may only take one or two shims to reach the futitdeneeded to cut the
groove.

After | finish broaching the guide rib groove | péathe receiver back in the
vise and again file the raceways until the boleeninto the receiver until
the bolt handle touches the breach end of thevercdithen very carefully
mark the left side of the bolt handle. This marK e the guide to mill the
notch for the bolt handle to set in the receiver.

| now place the receiver back on the milling taibléhe same position that |
used to cut the magazine profile. Using a 3/8 icefter cutting end mill |
cut the opening for the bolt handle.
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| now have one of two choices to make. | can eithieithe groove for the
cocking piece or go to the lathe and turn the eciwemotch for the safety
lug. Since | know the length of the cocking pieceaye to be 2.375 inches,
| will go ahead and mill it now.

To mill the groove | use a long ¥4 inch centeriogtend mill. The first
cocking piece groove | ever tried to mill | broketend mill. You can put a
lot of stress on that little end mill so go easy ase plenty of cutting oil.

The sear opening is also made in the cocking menave, but | will leave
that for a later operation. | will mill the cockimece groove to a depth of
.160 inches. Please remember that the dimensians gfive are for my
receiver and my parts.

Not all Mauser parts measure the same. A fool pnaof to get the proper

depth for the grove is to wait till after you prolyecut the tang to height and
then install the bolt sleeve assembly into the aott insert it into the
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receiver and then scribe the bottom of the cockiege.

When ever you decide to cut the cocking piece gedhis is how it will
look. This picture also shows the rear tang reducdebight by
approximately .060 inches, leaving the area diyaatider the bolt handle a
the original height.

Now comes the part that everyone dreads, cutti@gpening for the third
lug or safety lug. | use a ¥z inch boring bar ardd1® inch square cobalt tool
bit blank that | grind to proper shape, mountethianlathe.

To make an eccentric cut will require a 4 jaw chuath independent jaws.
The chuck must also have a hole large enough éordbeiver blank to set in
to and still move up or down.

It will also require a small level and a dial iodior with an appropriate
magnetic base holder.
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The picture on the left shows the shape of theectiiat | ground. The
picture on the right shows a picture of a cut offltreplaceable cutting bit
that | used as a pattern to grind my own cutter.

A ;

. . |

The above picture shows the receiver mounted ictinek with the 4
independent jaws. The level is to help determieepttoper position of the
receiver when | start to set the receiver for theeatric cut.

Notice the position of the chuck in the picture &gy the receiver is
positioned in the chuck. Think of the 4 jaw chuskshown in the picture as
having two planes, one vertical and one horizontal.
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In the picture the receiver raceways run alongsdmae horizontal plane as
the horizontal jaws of the chuck. | use the lewdet/el the chuck and to
level the receiver.

To level the receiver | place the level on the nesrés tang. At the same
time | make certain that the receiver is centeneithe lathe chuck. To center
the receiver you will need to use a dial indicatth an appropriate holder.

Before you can continue you must have the recgixegerly positioned in
the lathe chuck. In the picture you noticed howttpeof the receiver was
on top; | now want you to rotate the receiver 18Qreées thus putting the
receiver in an upside down position. If the reeeig centered in the chuck
the readings on the dial indicator should remaesime whether the
receiver is upside down or upright. Now if yourdeds are off only .001-
.003 thousandths of an inch this is not enouglnémge the eccentric cut.

To set the receiver to make the eccentric cut tt®in of the receiver,
which is now on top, will now need to be moved dawB0 inches. The
movement of the receiver is along the vertical pldsiow as you move the
receiver down the horizontal readings will chaniggghdy, but DO NOT try
to make adjustment until after the receiver haslmeeved down .130
inches.

Now | address the horizontal plane, both sideslsh@ad the same, adjust
the jaws accordingly. Now unless you have nevekadwith a 4 jaw
independent chuck before, setting up for an ecicetttt is not rocket
science. With the receiver properly placed andt¢iged in the chuck, when
you rotate the receiver the readings on the hotatqhane should be the
same or within a couple of thousandths. The readiogthe vertical plane
should be .130 of an inch different, if not make #djustments to correct
the readings.

To cut the eccentric slot in the receiver | useaadard ¥z inch boring bar
and a 3/16 inch bit that I grind to shape. The vy | use the boring bar, is
to insert the bar with the tool bit in a horizornpalsition into the receiver.
The tool bit is used like a grooving tool; you makplunge cut until you
reach maximum depth.

Now you are only cutting a groove in the lower tdlthe receiver, if your
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set up is loose, and you don’t provide proper cleee for the receiver to
move around the tool bar, the bit will catch and yoll end up with a full
circle groove cut in the receiver.

To determine the placement for the cut | measua the contact area of
the front locking lugs to the front and rear of sadety lug.

| like to lay a dial caliper in the receiver baveh the bottom end of the
caliper touching the receiver’s lower lug and tihesrk the location of the
safety lug on the receiver with a dental pick.

Once | get the boring bar set, | like to rotateltbe chuck by hand just to
make certain | have clearance before | power upetive. Hopefully you
can see in the picture how | have marked the insidlee receiver for the
eccentric turning. The bit needs to extend fromidbeng bar approximately
.140 inches.

There is not a lot of room, you only want to cué tbwer part of the
receiver, if by accident you get a little metal maad from the top that s not
going to effect the performance of the receivaless you remove a lot of
metal.
If you have trouble check the position of your ieeein the chuck first, is it
still approximately .130 inches, also check theythrof the bit in the boring
bar, adjust it in wards if necessary.
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The biggest problem that | had the first time eédrto cut a safety lug slot
was lathe speed. | approached it like | was cuttimgads with the lathe in
back gear, hell every time the receiver rotatediaddor what should have
been a cut the bit was pushed away.

| first thought | had ground my bit wrong, thatdeded more relief angle on
the cutting face. | was so frustrated | was readyive up, until | took the
lathe out of back gear and changed the lathe dpeg@Drpm’s, then it cut
just fine.

Needless to say the receiver spinning in an edcqudttern looks
dangerous and it can be if you don’t have the vecahucked up tight. Now
try different speeds for your turning, 300 RPMs rhaye worked for me
because of the shape of my cutter, yours mighifiereht, so experiment.

This is a completed eccentric turning the littlengly spot in front of the
groove is where the boring bar rubbed the layoetaly.
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If you find out that the right side of the groogeniot cut over far enough to
allow the bolts safety lug to enter the groove, gman up that corner with a
rotary tool and a 25/32silicon grinding stone. Once the half groove is cu
you can deepen or widen the groove if needed Wwi#hsame sized stone.

Does this chapter seem long or is it just me? Tiseoae more step in the
milling of the receiver, its forming the sear pivag.

The first thing | do is give the receiver a fresfatcof lay out dye. | then
place the receiver top down on the milling tabld aaribe a line the full
distance along the bottom of the receiver at taddmenter. | use the rear
tang of the receiver as a reference point by ptpaismall level on flat side
of the tang and rotating the tang until level.

That tang sure gets used a lot for referenceshdty | said in an earlier
chapter to do your best to cut it straight. The linat is being scribed will be
the reference point for the hold down screws tlae kg and the center of
the magazine, so do your best.

E P %
F t

------
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Once | have established a center line down th@twodf the receiver, | then
determine the exact position of the sear mountigg |

In chapter three on Receiver Design, drawing #holw a full size Mauser
bolt and a measurement of 6.150 inches. This itetigth from the contact
area of the bolts lug to the contact area of tlokiog piece with the bolt in a
cocked position as though it's in a receiver wita handle down.

You must have the correct measurement, its poslget a measurement
but not have the bolt handle being in the downtmosas though it was in a
receiver.

Improper sear placement makes for a dangeroustemmddn my bolt the
measurement is 6.150 inches your may be differentith your
measurement NOT mine.

If you are building a receiver to use a bolt franother type of firearm like
a Remington or Springfield you must get this measant correct. Every
measurement you take needs to be done correctigkeo/our time.

The way that | determine the sear pivot lug plaggrnseby adding the
measurement from the cocked bolt (6.150") and teasurement from the
receiver face to the receivers locking lugs (1.3%0id then subtracting the
measurement from the sears contact face to therceithe sear mounting
hole (1.320"). The 1.320 inch measurement is feostandard military
Mauser sear.

What this gives me is a distance of 6.180 inchéd®en measure 6.180
inches from the FACE of the receiver to the pdnatt twill be the center of
the sear pivot lug. To set up for the machine day the receiver on its side
placing a machinist square against the receivang.t

Using my favorite scribe/center finder, | locate #tribe mark that | made

earlier for the sear lug, | also mark the widtrseér lug on the receiver to be
used as reference during milling
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| now install a new 3/8 inch carbide center cutimgl mill in the mill and
make the first of two side milling cuts into theegver. | align the end mill
with the marks for the width of the lug and maksde milling cut.

Don’t make a plunge cut here. | bring the end toillhe desired height and
just barely let it touch the receiver and then sidikinwards a distance of
.340 inches. Go slow and use plenty of cutting oil.

Reverse the receiver on the mill and aligning itlemilling table as
before, and make the second cut.

When you mark the lines for the sear lug be asrateas possible, my sear
lug measured .235 inches wide overall or .1175asdhom the center line
for each side. The distance of .340 inches is faieee of round stock that
measures 1.750 inches in diameter,

If you are going to make a receiver using my degigu can not use a piece

of metal less than 1.730 inches in diameter ane lkeaough material to
make the front recolil lug and bolt stop lug.
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If you are building a receiver to have a flat rébag, the metal stock needs
to be at least 2” in diameter (preferred 2 ¥4 inghElse measurement of .340
inches will have to be increased to accommodatéatiger stock.
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This picture shows the receiver with the sideinglicuts. You can also see
a faint scribe mark to the right of the machinekyaevhich is the reference
line for the sear opening. Remember we measuresktdiefrom the contact
area to the center of the mounting hole. The seatact area is the area
where the sear contacts the cocking piece.

Whoops! | thought | was done with this chapter lduve a little more to
do.

| now reinsert the receiver back into the latherel end out. | like to cut
the threads on the lathe even if | am using albgand with power off, it
just keeps things straighter.

You can use a 3 jaw self centering chuck for thesinme operation or use
the 4 jaw independent chuck. | am use to the terdfithe 4 jaw chuck and
since I'm a perfectionist, | like to keep my cleara levels as low as
possible and my 3 jaw chuck can’t do better th@i50nches.

Oh the humanity!
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Since | am building to please me and since | belexy one of my cheap
ass threading tool bits trying to thread this hasdell, 4140 pre-hard steel. |
decided to thread my receivers for a barrel thagald125 inches instead of
the standard 1.100 inches for the Mauser.

Since | had an 1 1/8 inch in diameter, 12 threati/tap on hand the
decision was easy. Now you can make your receiwghang you want, |
encourage you to go with the 1.100 inch barrelatiseso you can use over
the counter short chambered barrels.

When | talk of barrel thread diameters, | am refgrto the diameter of the
barrel shank and not the diameter of the recelvansl bore. A standard
Mauser receiver has a barrel bore of 1.00 inches.

Now going with the 1.125 inch barrel shank doegne a little advantage
in machine time. Remember that the right racewag Mauser receiver is
.045 inches wider than the left raceway. The opgfon my receiver is
1.046 inches, because | am using a 1 1/8 inch deani threads/inch USA
tap, this cut’s down the amount of material | rmashove later for extractor
clearance and saves on hand work. Plus cuttingani#ip and die is a little
more dummy proof.
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While | have the receiver chucked in the lathesbalut the nose of the front
ring of the receiver to a diameter of 1.420 inckifestandard Mauser Large
Ring receiver has a diameter of 1.400 inches law#trit some extra metal for
spit and polish.

| cut the nose of the receiver up to the front eafgihe recoil lug. On my
receiver the cut was .420 inches in length.

| wait to cut the receiver’s nose at this stageafoeason, first | needed the
extra full length diameter to assist in holding theeiver in earlier milling
and lathe operations.

| make the cut now because it will be used andex guide for profiling

the receiver body in later machining steps, imalar manner that | used the
rear tang.

55



Chapter Eight

Milling the Magazine Well Opening
and
Ejector/Bolt Stop Flange

Milling the magazine well opening is not afidult as it may seem. |
start by scribing a mark on each end for the magaziell opening and the
sear opening. | then place the receiver on thingtable, with the round
bottom up. | place a level against the undersidd@®bottom tang and bring
the receiver to level. Using standard holding fig&ul firmly attached the
receiver to the table. Do not over tighten the redder; you can bend the
receiver tang.




I install a 3/8 inch center cutting carbide end miithe mill. I mill a slot all
the way through the bottom of the receiver at teadicenter, inside the
scribed lines for the magazine well opening. Doawar cut this slot the
hole only needs to be large enough to allow a ealip pass through to
measure the thickness of the receiver bottom ofinohstalled bolt.

Once | have cut the slot | remove the receiver,ings€rt a bolt. | determine
the amount of metal to remove by measuring offroinstalled bolt.

The above picture shows the receiver bolted taahke with the bolt
installed. Do not cut this preliminary slot withetbolt installed or you will
ruin the bolt. | remove material from the bottontlod receiver, leaving the
sear pivot; recoil lug, and rear hold areas alone.

| want to remove metal from the bottom of the reeeuntil a thickness of

.305-.310 inches remain, as measured at the cafrfee bolt through the
preliminary hole on the bottom of the receiver.
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| now also mill the sear opening in the receivahgt time, however if this
IS your first receiver you might want to hold offthis time.

If you do mill the sear opening measure very cdieind remember that
the opening will align with the cocking piece greoan easy way to help
locate the proper sear opening is to lay the segarosition, and scribe both
ends of the slot. Do not over cut the length ofgbar opening the trigger
pivots very close to the opening, and an over clliieffect trigger
movement.

The picture on the left is a Mauser sear. Notieerttised hump with the
hole; this is the sear mounting pivot hole. Theediarea on the opposite
end is the sears contact lug; the slight insdiessears contact area. When |
measured earlier to get the proper location foistea pivot lug on the
receiver | measured from the sears contact ardeetoenter of the sears
mounting pivot hole.

The picture on the right is a Mauser trigger, rotize slight hump just left
and above the triggers mounting hole. That aretactsithe bottom of the
receiver. When the trigger is pulled the rockingtiom pulls the sear down
thus releasing the cocking piece to move forwaral fining motion. If you
over mill the length of the sear opening in theereer it will interfere with
the rocking motion of the trigger. Even if you plaminstalling an after
market trigger on your homebuilt receiver, you nustover mill the sear
opening.

Your receiver is now beginning to take the shapiefMauser receiver
profile. With the bottom milled flat the sear opegicut your receiver should
appear as shown in the next picture.
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| like to stop for a moment and give my receiveother coat of Blue layout
dye, on the bottom, and on the rear near the dribe dolt stop flange.

If you have followed the
steps, your receiver should
look like the one shown at
the side.

Before | begin milling the Bolt Stop Flange or ludirst must determine if |
have enough material on the left side of the remdiy form a lug. One short
fall in using a 1.750 inch diameter piece of rostmtk is that you need
almost every thousandth to make this receiver.

To determine that | have enough material | meaga¢hickness of the left
side at it maximum thickness. You must have a numm?285 inches for the
Bolt Stop Lug and .100 inches for the receiver gideion, for a total of
.385 inches. Now you can fudge a few thousandtiispd more than .005
inches.

When finished the lug is tapered; with a minimurnigheof .285 inches on
the tang side and .265 inches next to the boltlstdg. This is needed for
the bolt stop to set against the receiver body.

| found that during filing of the left raceway itas easy to remove to much
metal not allowing for a usable Bolt Stop Lug torbded. When you are
filing the left raceway as soon as the bolt canfootably side into the
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raceway stop, this should allow you a more thanfiicgeent amount of metal
to mill the Bolt Stop Lug. If you find that you owvéled or started with a
piece of metal, less than 1.730 inches, you camaatdl by welding.

The way that | corrected my receiver was by firsipping the front of the
receiver with wet paper shop towels, and secutinga vise. | then heated
the area until the metal lost its ability to dramagnet. | held heat on this
area for about 5 minutes. Now do not over heat,carudo this with a
propane torch or an oxygen/acetylene torch.

If you have never used an oxygen/acetylene torchnyay over heat the
metal. All you need is to get the metal hot enofaglit to loose its ability to
draw a magnet, which to me is a dull cherry red.

Once you have reached that point, let it cool radiyim the air, DO NOT
dowse in water. This is called annealing, 4140h@et can be annealed, the
metal will not be as strong as before, but will 8 stronger than normal
cold rolled steel.

Now you must wrap the front of the receiver in waper shop towels or
their equivalent. The front of the receiver must get hot at all. If you have
done this properly you should be able to actualbch the front of the
receiver and feel NO heat.

Once the area has cooled to the touch, | weldrakpasses side by side till
| raise the area. | weld this using an arc welder H8 inch, 7018 AC rods.
After welding | anneal again to remove stress ftbenmetal, and to remove
any hardness that may have occurred from weldiegadtnber keep the
shop towels wet, and let the receiver to cool raitur

| hesitate to mention that you can weld on a resreior any gun part; a lot
of good people some times do very stupid things, tiot keeping the front
of the receiver cool. One other option is to addnall amount of solder to
the raised portion of the Bolt Stop Flange (lugjake the bolt stop set
tighter against the receiver body.
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Welding can be used to correct many mistakes agdsrthe mistakes are
made in the back half of the receiver, and propee ¢s taken to keep the
receivers locking lugs cool.

I now reinstall the receiver, right side down ie tilling vise, for milling

the Bolt Stop Flange area. | like to use a smait@iof aluminum as a spacer
between the receiver’s bottom, and the jaw of iee.Wou can place a
machinist square on the tang, and check for I&glsince my vise is of
milling quality | just rely on the square of thevgfor holding the receiver

in place.

Using the measurements from drawing #3, | vergftdly scribe the outline
of the Bolt Stop Flange or Mounting lug, includitige flat area next to the
hole for the bolt stop.

I mount a 3/8 inch center cutting end mill in thal @nd begin cutting
around the raised lug, being very careful to na@raut. | prefer to leave the
receiver thickness around .105 inches, but if négde& can mill down to a
thickness of .095 inches. Do not routinely mill tieeeiver down this thin.

Notice the piece of
aluminum being used as a
spacer against the bottom
of the receiver

When | mill for the Bolt stop Flange | also milloaig the rear tang. The
square hole was filed square after a round 3/8 mudé was drilled. When
drilling, DO NOT drill into the raceway or you makamage the raceway.
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The size of the square hole matches the widtheofaheway. | originally
was going to buy a special broach to make thé bjuare hole, but after
pricing the broach | decided | could take the 1Butes needed, and just file
it by hand.

What | soon realized was that you want to fileyithand if the hole is off

slightly you can correct it by filing. | examinedree of my Mauser made
receivers the holes were rough, in my opinion sofrtbe early receivers
my have been filed by hand, so save your moneybagd small file.

Now comes the fun part milling the actual magaziedl opening, and
cartridge feed lips. | included in the chapter esign the drawing of the
actual template | used to layout the magazine openi

| again place the receiver in the vise; | very tidhg mark the opening for
the magazine well. | center template #1 onto th®boof the receiver in the
magazine well opening and trace around the templdiea scribe.

| then center the #2 template over the outlingsmiplate #1 and trace
around it with a scribe. These lines will make ki teference lines that |
will use as a guide to mill the opening.

First | mill the inside area of template #1 as shamvthe picture below.
Please notice the layout lines for the magaziné epaning as well as the
lines of template #2. | use a ¥ inch center cuttind mill for this operation,
and cut just to the lines.

DO NOT over cut the inside lines represent thedmsneasurement of the
cartridge feed lips, if any thing mill slightly tbe inside of the lines.

My templates are the actual size, and shape tsed to form my magazine

well opening, and cartridge feed lips. | made thvemy close to finished size
to save hand work, so take heed.
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Next | loosen the vise but leave the receiver envise, using a machinist
combination square, | tilt the receiver to an araflé ¥~ degrees.

When you tilt the receiver, you will have a higtles and a low side. Do your milling on
the high side. The magazine well is tapered, thdidates that taper.
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The magazine well opening is a taper, and | wagtta straight line,
fortunately for me my milling vise has a swivel bas

| rotate the base of the vise using the scribeslagea guide so that | can mill
the taper of the magazine well opening straightive found that the taper
of the magazine is slightly over 1 degree.

| like to start milling using a ¥4 inch Ball typelzalt or carbide end mill.
Because the receiver sets at a 6 %2 degree angleijsemove more metal
from the top first, because of this it will be til& difficult at first to judge
total depth. If you screw up here you may be fiagBo start shallow.

| found that you want to keep the magazine as §ma® possible, and that
conventional milling works best. When you are mjlijjust follow the lines.

If at any time during milling you find that you ree® reset the angle of the
vise, then do so.

Template #2 has a step out about .750 inchestferfront of the
magazine. | simply side mill to the line and congmilling.

Once | complete the first side, | like to take taeeiver out of the vise and
then reinsert the receiver into the vise 180 degree

| then set the angle of the receiver at 6 %2 degresst the angle of the vise
to correspond to the taper of the scribe lines,laagin milling.
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Notice the shape of the magazine that is made llwimg the scribe lines of template
#2. | suggest studying the opening of an actualddateceiver before you begin milling

After | have opened up the cartridge feed lips it %4 inch ball mill, |
level the receiver in the vise, using a level pthor the receiver flat.




| switch to a 3/16 inch ball end mill, and finishtting the radius, and the
height of the magazine lips. Remember to adjusvitebase to the proper
angle.

After | have finished putting the final cut on theagazine lips, | take
advantage of having the receiver setting flat enttse and cut the rear hold
down lug.

Using the measurement from drawing #1, | mark thle for the hold down
lug. | form the rear hold down lug, and mill theeever tang flat with a 1 %
inch pilot less counter bore.

You must center the counter bore before millingaw will form an off set

lug. The 1 ¥ counter bore is a big tool go slowsé a speed of around 200
RPMs. Use plenty of cutting oil.
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The 1 %4 inch counter bore is a
load for a Mill/Drill, you must go
slow and use plenty of cutting oil.

When | first started milling the
hold down lug | found that it was
real easy to start off center. To
correct the problem | made a
pointed arbor that fit into the hole
of the counter bore, that allowed
me to align the cutter. Once
& aligned | then removed the arbor
i before | began milling

| also drill and tap for the hold down bolts framwtd rear. Since | am
building for myself | use % inch 28 thread sockeadh cap screws, 7/8 inch
long for the front and 1 Y2 inch long for the re&t40 pre-hard is hard, | use
a good USA made HSS tap, and plenty of cuttingamit | go slow and
easy.

If I were tapping an old Mauser receive | woul@ ascarbon tap, but since
this is pre-hard | use the best tap | can find.

No magazine well opening is complete until theradge feed ramp is
added, that’s up next.

The Mauser cartridge feed ramp appears to be n@adé many different
profiles and therefore very difficult to copy, foniately that's not true. |
start by making sure the vise is set parallel &ditter.

| then place the receiver in the vise front ringvdowvith the magazine well
opening facing the cutter. Using a combination sgliget the angle of the
receiver bottom to an angle of 55 degrees.
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| install an extra long 7/16 inch center cuttimglenill in the mill.

The flat bottom
area of the
receiver must
face toward the
spindle and set
square to the
spindles plane.
The combination
square base sets
flat when setting
the receiver to
angle. When |
was taking the
picture it kept
falling off the
vise that is why
the base shows a
slight tilt.

This shows the end mill at
full depth in the feed
ramp.

The ramp is cut using the
longitudinal feed screw of
the mill.

Once to full depth, the
bell bottom shape is then
cut using the cross feed
screw.

You must get the receiver
tilt at an angle of 55
degrees.
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» @ The end mill must be

i centered. Do not make a
plunge cut, plunge cuts
leave grooves that interfere
with feeding. Side mill only,
—§ use plenty of oil. GO

| then center the end mill in the magazine operamgl, lower the end mill
past the corresponding locking lug; | do not malduage cut.

| then SLOWLY begin making a side milling cut irttee receiver, using lots
of oil. Now make absolutely certain that the reeeis mounted securely in
the vise, before you start or you will have a disas

| stop cutting just about .030 inches before lintd the very top of the
lower locking lug. The top of the lower receiveg ldoes not have a groove
cut into it, so do not over cut. | suggest that jamk at a Mauser cartridge
feed ramp before you make the cut on your recesvarnp.

Once you have made the side mill cut, | leave thleramning, and set the
cross feed screw dial indicator to “0”, | lock ttadle longitudinal leaf
screws, making sure | have a ridged set-up.

| then screw the cross feed screw inward .070aschreturn to “0” and,
feed outward .070 inches. This creates the half gtass shape that's the
inside of the receiver profile, and also createskéll bottom shape on the
bottom of the feed ramp.
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Notice the slight half

hour glass shape at the

front of the ramp >

and the little dimple

See the thin blue >
line. That is the end of e
the feed ramp.
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This is the shape of tf
cartridge feed ramp. It
is made by feeding the
cross feed screw
forward and
backwards .070 inches
from a center position.

All cutting is made as
side milling.

The bell bottom shape
can only be cut after
the feed ramp cut has
been made to
maximum depth.
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Chapter Nine

Milling the receiver to Profile

| place the receiver bottom up in a milling vikatthas already had the jaws
set parallel to the cutter. | place a combinatigmese set to an angle of 5
degrees on the bottom (flat) of the receiver, @hthe receiver to that angle,
and then secure.
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| install a ¥2 inch cobalt or carbide Ball end millthe mill, and then lower
the end mill to the receiver side, stopping thediotof the end mill about
.050 inches above the thumb slot.

| have found that conventional milling works best these types of cuts.
Conventional milling also gives a smoother cugurd it's also easier on
the end mill.
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Cut slowly and use plenty of oil. | continue mitliuintil the cut becomes
equal the diameter of the front ring. The last teus are removing a lot of
metal, but don’t cut into the front nose of thentraing. Try to make it so
your last cut is flush with the nose cut.

If you remember | did leave a few thousandths ¢feermnetal at the nose, but
that's for spit and polish not screw-up so be adref

Some may wonder why | mill a thumb slot, | likengsit as a guide to mill
the left lower side profile, just another reasanill the slot.

If you haven’t noticed by now there is purpose pmadness of milling
certain cuts at certain times in the build proces$exing off of those
features like the rear tang, bottom flat of theereer or nose of the front
ring, this gives uniformity to the build.

Every receiver that | have ever made at first gbamarrors each other, yes
there are subtle differences, but they're cosneetat not functional.
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This is how the left lower profile should appeaeafyou have finished the
cut. It's very faint in the picture but there igle bright line at the very nose
of the front ring, that’s the blue layout dye tihaats removed by the cutter.
That how close you need to mill, until you justddgukiss it.

After I finish the left lower profile | then resttte receiver in the vise for the
right lower profile cut. | set the receiver at ailgke of 5 degrees and secure.

Since | don’t have a thumb slot to use as a gugt the height of the end
mill using the right lower raceway. | lower the efd0 inches from the side
rail that sets just above the right raceway.

If you over cut the slight raised lip on the tdglee raceway, then set the

end mill, to where the bottom of the end mill isiagto the top of the
bottom of the right raceway.
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| have placed forming the rear tang after millihng tower receiver profile.
When | milled the rear tang on my receiver | milledefore the lower
profile. However you want to do your receiver istagyou. If you follow

the steps as laid out in the book you won’t haveeget the vise, or even the
receiver.

When | milled out my tang | used a template, some,lor another the thing
has gotten up and walked out, because | cantffifaii since the rear tang is
simple | will just give you dimensions.

The end of the tang measures .560 inches widé@isnhd the arc on the end
of the tang. Then measuring from the end of thg taward the receiver
body 1.940 inches the tang measures .715 inches Witk receiver tang
then arches on both sides stopping at the bodyeofeceiver.

If you have a large ring Mauser receiver, | suggestmake your own
template. | do suggest that after you layout thasueements on the rear
tang, you rotate the base of the vise so that gountake your cuts straight.
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With the receiver still in the vise you can milethwo clearance cuts for the
rear tang. | use a 3/8 inch ball end mill for ttug and mill at a depth of .190
inches, and a total length of 1.160 inches. | 5 inches into the receiver
body.

I — « 1
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Chapter Ten

Final Shaping of the Receiver

To cut the final shape of the receiver you are gdmremove a lot of metal.
| suggest you use only USA made cobalt, or carbalkeend mills. | use a
very good 3/8 inch carbide Ball end mill. | only keaconventional cuts and
keep the leaf screws tight, any slop in your setogans a broken end mill.
The price of these end mills are not cheap, soyaketime and prepare.

| start by placing the receiver on its right sideaivise. | use the front nose
cut as reference guide to determine the maximurthdefcut for the 3/8
inch end mill. You will not be able to cut the maxim depth with one
single pass. What | do is continue cutting ungét to the necessary depth.
Now use plenty of cutting oil, and don't let theeeser get hot.
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When cutting | raise and lower the cutter and asedble feeds to make the
cuts, and do not turn or move the receiver, urdailfinished with a side.
Now this does leave the surface very rough.

| remove this roughness in another step with hgost grinder. It would be
possible to mount the receiver on a mandrel, aed fhace the receiver
between a rotary table, and dead center. You wibilal rotate and move the
receiver under a fixed ball end mill cutter. Thisudd provide a smoother
finish, and with a little spit, and polish, you ¢diave a finished receiver.

Now | prefer my method because | believe | gettéeb&nish and a more
uniformed profile. The diameter of the bridge riaggmaller than the front
ring by .100 inches. After | mill a side to the tepf the front ring, | then
lower the ball end mill .040 inches, and mill tlestrof the receiver behind
the front ring.

| prefer to only mill .040 inches and use a toadtpgrinder to clean up the
rest. When you get to the very rear of the recaneat to the receivers base,
the sides get very thin, so don’t over cut.

After completing the left side | rotate the receiwvethe vise and mill the top
in the same manner that | milled the left side.
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After | finish the top | continue to the right sidatting as before, always
making certain not to over cut and using the frooge cut as a guide.

Here is what my receivers look like after cuttinghaa ball end mill.

This is the right side of the receiver. The reathefreceiver
has been milled down .040 inches more that the fing.
Other than final fitting and shaping, you now haviérearm.

This is the left side of the receiver. The areomt of the
bolt stop flange must be shaped smooth for thedtofi to
rest properly against the side of the receiver.
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| now screw a holding fixture into the receiveridholding fixture is
nothing more than a 12 inch rod that has beendeaand turned down on
one end to fit into the bore of the receiver.

| attach the holding fixture between the lathedee | also attach a tool
post grinder to the compound rest of the lathestall a white grinding
wheel onto the grinder, and then square the wloetbkt receiver.

Making certain the power is off on the lathe,ddehe grinding wheel up to
the receiver using the compound rest on the lathe.

| roll the receiver by hand into the wheel, onlyneving a few thousandths
at a time. Other than the very first pass at thg mese of the receiver, you
can not roll the receiver a full circle. You muské care and stop rotating
the receiver, before you hit the bottom edge omtheel will dig into the
receiver body.

| make my first pass with the grinding wheel aneintimove the tool post
grinder over half the width of the wheel and rbk treceiver again. | do this
over the full length of the receiver and continmélu achieve the desired
profile.
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After shaping the profile of the main receiver baldg last pass | make with
the tool post grinder is the contour at the bottdrthe receiver. | have
found it matches the diameter of the 3 inch grigdirheel | use to profile
the receiver body.

The tool post grinder can shape the receiver ewbgre, except for a small
section just above the bolt stop lug, | finish thith files and a rotary tool.

With the grinding done, | had a finished receiar it still looked rough.
All of the ridges were gone, the shape was thareitIstill didn’t look right.

| tried to polish the receiver with emery clothhélped, but the emery cloth
left scratch marks, which required more polishing albow grease.

| began looking for a way to make final polishiregseer. What | decided on
worked like charm, it may not be perfect, but ¥esdh a lot of hand work. |
reinstalled the receiver back on the mandrel atattla¢d to the lathe.

Once again | mounted the tool post grinder on tmapound rest, the only
difference instead of a grinding wheel | attachedldber abrasive wheel,
what a difference.
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This is a picture of a receiver after grindinghdts the shape but is rough overall. Notice
the marks on the lower section of the receiverwele thumb slot, the rubber abrasive
wheel all but completely removed those marks.

After | finished the section on grinding the reaito profile, | realized the
need to provide a warning to all those wantingrtodytheir receivers; you
must keep the receiver from getting too hot. Iwkée grinding wheels, the
white wheels do not cause heat build-up like timi prheels, but they can
still over heat the receiver.

The way | counter the heat is by making shallosspa. | don't like to run

water over the receiver, fortunately the mandréd as a heat sink. So heed
the warning, over heating the receiver may cauangerous condition
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Chapter Eleven

Odds and Ends
and
Finishing Touches

To cut the ejector slot, | first tried a small HES/way cutter, only to dull
the cutting edges, practically on contact. | thdwdjout a rotary tool but
those small wheels were to narrow, and they brakdye The third thing
that | tried not only worked, but worked so wedluggest you don’t waste
money trying anything else. | installed a 2 incimi@rced cut off wheel 1/16
inches thick in the mill, and was able to cut thg &nd the slot with ease.
Before cutting the slot | inserted the bolt, to bwdt stop hole, and used the

slot in the bolt lug as a reference to determiruger placement for the
ejector.
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Mounting the bolt stop/ejector box is fairly stdaidorward. | use a 3mm
drill bit to drill the hole. | found out the harday that you must drill the hole
straight.

| placed the receiver bottom up in the vise onnthie and squared the
receiver with a level in both directions and theifietl the hole.

When | drill the sear pivot hole, | first installd bolt into the receiver in a
cocked position with safety on, bolt handle downhesigh it's ready to fire.

| place a 1/4 inch steel dowel .440 inches lonthesears spring cup, | then
place the sear over the pivot lug with triggeratied. | butt the sear, using
no pressure against the cocking piece and sectinieavWC” clamp. (The
dowel rod is used as a gage only and is replactdtiae¢ sear spring for final
fitting after drilling)

| check the clearance at the edge of the searggspup with a feelers gauge
set at .070 inches and correct the length of theetias necessary with
shims to obtain a clearance of .070 inches.

| then place the receiver in a vise and square avldvel in both directions
and secure. | then drill the hole with a 3mm bidking certain that the sears
contact area is held firmly against the bottomhef teceiver.

Just like the ejector/bolt stop lug hole the seaptthole must be drilled
straight. | all most ruined one receiver becausled the sear pivot hole
by hand and got the thing crooked.

| was able to salvage the receiver only becawssslable to mill the lug and

sear hole to .125 inches. Unfortunately you cao’ttdht with ejector/bolt
stop lug, so don’t screw up.
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Notice the position of the sear and how it is cotig the receiver toward
the rear of the tang.

It's very important to mount the sear properly, just for firing but for
safety. The area of a sear that contacts the cpghéete has a slight angle;
this angle allows the sear to reengage the coataatof the cocking piece if
the trigger is pulled slightly, but not to fullifng position.

The trigger that | use is a standard Mauser twgestailitary trigger, that
allows for a slight pull of the trigger withoutifng, if these angles are not
laid out properly the sear will not return to fatintact with the cocking
piece.

Even if you use an after market trigger the seastgiole must still be
drilled straight, and in a position that allows fwoper sear contact.

Another safety check that must be made beforelimgta barrel or test
firing is determining whether your gun will fire as own.

| start by installing a complete bolt, triggerdasear on the receiver. Move
the bolt into a cocked position and engage theysakdter the safety has
been engaged, pull the trigger and release.
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Now release the safety, hopefully the sear retutoeid original position
and the firing pin did not move forward into a @irposition.

If the firing pin moved forward into a fired positi you have a potential
disaster in your hands that you absolutely mustectr

What happened was this, when the trigger was ghitllmoved the sear
down and allowed the cocking piece to move todawérd, when the
trigger was then released the sear could not rgenihe@ cocking piece.
That's why the firing pin moved forward simulatittge firing of a gun.

Hopefully this can be corrected by some very cargfining of the sears
contact area. Before you remove any metal makaiogyou haven't mixed
up any parts and that you have the right bolt.

If you have all of the right parts and the probleam not be corrected the
only solution left is removing metal from the caogipiece.

However, if everything was done correctly removingtal from the
cocking piece should not have to be done.

There is always the possibility that you drilledlanounted the sear out of

position. If that’'s the case substantial repositigror modifying might be
needed, | suggest you investigate every possilmétpre you proceed.

85



One final touch that needs to be looked at is ithef the magazine/trigger
guard to the receiver. When | milled the magazieéd ivfollowed the
template a close as | could, but | found that witkentrigger guard was
installed a small amount of additional fitting nmag required.

For the follower to function the receiver magaawedl, and trigger guard
must fit flush, any amount of metal that can hinither movement of the
follower must be removed. | found that a hand metdry tool fitted with a
sanding drum seems to do the trick.

Notice the thin blue line on the rear section & thagazine well opening,
it's only a few thousandths thick but is enouglstimp the movement of the
follower. | found that you don’t need to removeaggle amount of metal.
Grinding the surfaces flush is all that is needed.

| was originally going to include a chapter on ké&fitting, chambering, and
head spacing, but there must be a hundred bookbkenat on the subject,
and every one of them do a fine job. | have decidstad to only cover
barrel fitting to my homebuilt receiver.
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Earlier | discussed how | changed the diametenefréceiver to handle a
barrel shank diameter of 1.125 inches. | madedé&assion based on the
barrels that | have available and the tooling.

| suggest that you build your receiver to handiedtandard Mauser barrel
shank diameter of 1.100 inches.

No mater what barrel you use there must be some Wwark to allow for
extractor clearance between the end of the bdmrehds, and the receivers
locking lugs on the right side.

| originally thought about taking a small boringrband opening up that
whole area, but after looking at one of my Mauselt lbeceivers | realized
that Mauser milled that area alone.

The easiest way | found to do the job is to taketary tool with a grinding
stone, and carefully make a pocket area for theetdr. There must be
adequate clearance for the extractor or the bdllnei close on a cartridge.

The depth that | used for my receivers front ringedis 1.350 inches this
accommodates the standard Mauser barrel shanklehdd25 inches.

One thing that | am a stickler on is head spatike la very tight head
space, and prefer nothing greater than .002 inches.

| suggest every builder that is not familiar withttcng a chamber, and the

use of head space gauges, research, and becomk#&geable in their use
before attempting to replace a barrel, cut a chapaodouild a receiver.
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There does have to be some forward caming actighevlocking lugs to aid
In chambering. The easiest way to cut the camingprig to use a pillar file
that has safe edges. The right front lug and séfigtgan be reached with a
file. The left lug can be reached with rotary tasing an inverted cone
grinding wheel. You do not have to duplicate thevfard caming action of a
real Mauser for your receiver to function properly

Notice the angle of the file. The

Mauser feed ramp is more than

just a simple ramp, it's a

combination of angles that

] allows the bolt to rotate, and

| move forward at the same time.
' Using a file takes time but you

can replicate the ramp. Make

certain your files have a safe

. edge. (Non cutting)

| had originally come up with a way to replicate florward camming area
of a receiver using an end mill, but it still reqgd some filing in the corners.
It involved some fairly complicated positioningtbe receiver and is not
worth mentioning. | found that a good file with seipatients, and practice
did a better job.

| had shown in chapter one a receiver action wrénahwas used to attach
the barrel to the receiver. You will also need adlavise to hold the barrel.
| made the vise out of 1 ¥4 inch mild steel.

| first drilled two ¥z inch holes through both paésg bolted them together,

and then bored a 1.475 hole through the middle.hkes on the outside
edges are for bolting to a bench.
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You will need to make some barrel bushing. | usetae of 1 ¥z inch round
aluminum, 1 ¥ inches long. | drilled a % inch hioléhe center, and reamed
with a #3 Morse taper reamer. You can also buyndasi barrel vise for less
than $75.00 if you shop around on the internet. diface is yours.

| hope that everyone that reads this book and $tiidir own receiver,
realizes that by building your own receiver youd&#&emendous control
over quality.

This is the top view of a
completed receiver.

Notice how close the profile
matches a large ring Mauser.
Notice the position of the bolt
stop ejector box. It's necessary
for the bolt stop ejector box to
set tight against the receiver for
it to function properly. The
charging clip slot is cut with a
7/16 inch end mill and
completed with a 3/8 inch file.
The final shape is cut with a
small round file.

89



available makes the home build extremely versatile.

Last view before mounting in a stock

This is a general view of the
receiver with a complete bolt
and trigger guard attached.
Notice that | have drilled and
tapped the receiver for scope
mounts. If you build the
receiver properly standard
Mauser parts like trigger
guards, bolts, scope mounts,
stocks, triggers, and sears
work. The amount of time,
and money that can be saved
by using readily available
parts is enormous, plus with
the over the counter options
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This is the final goal, a shootable Bolt ActionIRifThe stock is an over the
counter synthetic stock that is pre-inletted féerge ring Mauser. The barrel
is off a 1914 Enfield that was chambered for a 809he barrel has been
cut down, rethreaded, and chambered to 308. Thiellveas also cut down
to accommodate the sights. The sight bases arerhpldce with a glass
bedding compound. The sights are some left oversiglastuff that | was too
lazy to throw away, but hey it works.

Remember, Spread the Word. Share this Book with you
friends and tell them, they too can build their OAgrsonal
Use Firearm.

Enjoy!
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Chapter Twelve

Final Thoughts

After | finished the receiver | had one fdaad | created a
design to complex for the average home builder?

My first thoughts were that | spent
8 years working out my design and
build techniques for my receiver and
only a very few people would ever
- be able to build it.

| The cost of broaches and machine
' tools is not insurmountable. No
matter what design or type of
firearm a home builder makes, there
Is a cost in machine tools and
tooling.
| deliberately used tools in the building of myea@r that are common in
most shops. A modest size lathe is required foetteentric turning, but a
$1000 dollar Mill/Drill can be used for all of tmeill work.

| do throw in one ringer, a tool post grinder. Ylesse grinders are high

priced, if you bought a new tool post grinder itulMbbreak the bank, but
used ones are available. | have seen picturegland on the internet for
building tool post grinders in the home workshadipero for less than $100
bucks, so that shouldn’t be a problem either.
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After the attack on September 11, 2001 people begawaken to the need
for personal security. People came together amdddrbuilder squads all
across this country; they built AR15’s and sharethe cost of the jigs and
other needed equipment.

| see no reason why builder squads could not beddrto share in the cost
of buying, or grinding the broaches. | would likesee a supplier that sells
to home builders; offer a set of broaches and filas are pre-ground in a kit
form for broaching a bolt action receiver.

| spent the last 4 years trying to find the besldxechniques that work with
commonly found tools, machines, and materials. 4dré6hard steel is
readily available, and can be bought in three $&tigks; this is enough for
four receivers. | suggest that you build four reees at a time.

The broaches that | used for my receiver cost setlean $200 bucks, if |
only get 20 receivers out of my broaches, that® &dllars a receiver.

| paid around $45 dollars for my 1 % inch 4140 paed steel in three foot
sticks, that's a little over $11 dollars for a rivee.

The barrels that | use are used Springfield andelehfake offs that | cut
down and re-chamber. | have never paid over $3@rmddior a used barrel;
even the barrel blanks that | use have been lass$0 dollars.

The other parts | use are end of the day gun shckups. The out of pocket
cost for my home built rifle is around $150 dollaech, and this includes a
new synthetic stock.

| built my rifle for survival purposes, and $186llars for a high powered
bolt action survival rifle with no paper trail, my opinion is damn good
deal.

Since starting the journey in homebuilding in 1998ave had an attitude
change. | guess 8 years of Bill Clinton gun contvitl do that to a man,
especially one that believes in freedom.
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| do not encourage anyone to violate the law, lostalte or federal. | don’t
know what the future will bring, and | can not uretand why the
Republican controlled congress is not repealinga@pmirol laws, but for me,
| am going to continue to build these receiverdl tim day | die.

The USA maybe the last armed citizenry in the watié United Nations
wants a total ban on firearms held by private eite Gun control is an issue
like slavery that | can not accept.

If there is one single event that has caused rohdoge, it came after | read
a book from Jews for the Preservation of Firearms&ship titled
“Gateway to Tyranny”. This book clearly shows how gun control laws
are an annotated version of German gun controls isxd, and created by
the Nazi's.

For me the line has been drawn, everyone with bilyaand desire to build
their own personal use firearm should do so, ev#hose firearms are kept
hidden or buried.

The AR 15 may be the easiest firearm for the begitm home build, 80%
lowers are available and require very modest tgdlincomplete. There are
other types of firearms that can be built 1911r&] AK 47’s are just two of
the more common types being built.

Even | have another firearm design; it's for a Mdsiagant. My Mosin
design uses no broaches, but does require weldangra of metal on the
rear of the receiver for the rear tang, and triggeunting.

Originally | was going to make that design the togi this book. The
problem with the Mosin Nagant is the bolt, if yogeuthe Mosin bolt you're
married to the Mosin cartridge. | came to the cosidn, no matter how
difficult the Mauser design might seem it’s thethdw®ice for a survival
rifle.

It's my sincere hope that every reader copies aades this book with
friends, family, and fellow gun owners. Anyone wilie skill or desire to
build a web site to feature or promote my work eda@me to do so.
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| believe that our country is in trouble, if we @@ng to remain free, we
must restore a Bill of Rights culture in this natio

Writing a book is a new experience for me, | hdps fyou will be able to
understand my build techniques, and build your afle

The past eight years have seen a great amounangehn my life, my
father who told me the story of his grandfather hisdove of guns has
passed on.

Sadly, the knowledge of his grandfather’'s homelmgdeems to have died
with him. | have a feeling there was more to ldauhthat opportunity has
passed.

Through all things good and bad, | would like ty #zat if it wasn’t for the
support of my beautiful wife | don’t think | wouleler have been able to

finish this book. | have a feeling that she ised®ved as | am that this
adventure is over.

Yours in freedo

Raymond Benwood
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